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Consular Agent Jouve, at Toulon, who has important vine-
yards of his own and whose experience I solicited, writes as
follows:

Many experiments have been made in this region to protect vineyards
against frost. The method of burning tar and other combustibles with
a view to producing a dense smoke when frost is anticipated, is not spe-
cially efficacious, and is difficult, as fires must be lighted at the same
time at a great number of places throughout the vineyard. To succeed
well by the production of smoke, the vineyards should be located in the
valley, and any wind will prevent the success of the experiment. In
some districts the evil effects of frost are counteracted by leaving the
branches uncut until the end of the cold season. By this method, if the
terminal bud of the growing branch be frozen, the succeeding buds are
unharmed. This, however, is a method which takes too much of the sap
of the vine. In conclusion, all the processes of which I have heard are
of uncertain practical value.

I have also the following information from Mr. F. Richter,
a gentleman of large experience residing at Montpellier, in
the heart of the wine-growing region:

The methods now known of preventing damage by frost are not always
efficacious, and when the temperature falls below 4° or 5° C. (397 or 41° F.)
at the level of the young shoots, the cases are rare when the method
regarded as most efficacious provides a sufficient protection. The radi-
ation of plants is diminished very sensibly during clear nights by the
distribution of white powder upon the leaves, and the effect is the more
pronounced in proportion as the green organs intended to be protected
are the more evenly covered. This method has never been generally
adopted, and it may be said at present that the method of fighting the
frost most frequently employed is the creation of clouds of smoke.

In the vineyards the owners establish low piles of vine shoots mixed
with brush and covered with earth, or perhaps straw mixed with green
plants of all sorts, capable of forming a great deal of smoke. The inten-
sity of the smoke is increased by sprinkling water upon the earth during
combustion. Still more commonly, however, land owners make use of
manufactured preparations such as the Lestout box and the Fumigéne
Mortier. These preparations are lighted generally in the morning, when
the temperature is reached at which white frost is formed, and they are
kept burning until after sunrise, so as to delay the thawing, which is as
bad for the plants as the frost itsell.

My California correspondent, who seeks this information,
says that he has heard of the shooting of chemicals over vine-
yards, a process concerning which I have no information.
The Reveil Agricole, published on January 21, 1906, refers to the
use of chemicals for the purpose of overcoming the damage
by frost, not by shooting the same over the vines and trees,
but in the form of a fertilizer. This article says that experi-
ments have been made with potassic fertilizers upon several
fields of wheat. After a rigorous winter the parcel of ground
untreated gave a crop less than one-half of that yielded by
fields which had not suffered from cold, while another parcel
of land which had been frozen and which had also been treated
with this fertilizer gave a normal crop. M. Laroux, the Pro-
fessor of Agriculture at Marseilles, reports that in a nursery at
Gotha, Germany, the use of 400 kilograms, (881.84 pounds) of
chloride of potassium per hectare (2.47 acres) saved all the trees
from frost in 1900-1901, while trees not so treated were deci-
mated in the proportion of from 10 to 20 per cent. The
Reveil Agricole adds that this is not a simple coincidence,
and that there is a specitic and very curious action of potassic
salts of which the writer does not pretend to know the expla-
nation. At Dreux, on an experimental farm, parcels of wheat
and lucerne which had not been treated with potassium were
feeble and unsatisfactory after a hard winter, while on the
same farm wheat and lucerne which had been given this chemi-
cal treatment were much more vigorous.

EARLY ENOWLEDGE OF THE TIDES AT PANAMA.

Ry R. A. Hagrils, of the Coast and Geodetic Survey., Dated Washington, D. C., March
19, 1906,

In Chapter IX of his Sumario de la Natural Historia de las
Indies which was published in 1526, Oviedo y Valdez makes
the first mention of a question which has continued to be of
interest down to the present time, viz, the smallness of the
tides in the Caribbean Sea and the greatness of the tides on
the Pacific coast of Darien.
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He compares the tides in the Caribbean Sea to those of the
Mediterranean, and the tides on the Pacific coast to those
found nn the western coast of Europe; for the great differ-
ence between the tides of the ocean and of the Mediterranean
was a fact known to geographers since the time of Aristotle.
Equally long ago had the conclusion been reached that large
tides, as a rule, belong to large seas.

In Oviedo's time the movements of the ocean were com-
monly ascribed to the westward motion of the primum mobile
so that—

 Ad coeli motum elementa (excepta terra) moventur.”
However, Josephus Acosta (1639 ?-1600) considers the water to
be too closely econnected with the earth to partake of this gen-
eral movement (Purchas his Pilgrimes, Vol. ITI, page 924); “but
i1 his vewnarks up()n the tides he does not suggest any universal
cause. (Ibid. pp. 929, 930.)

It seems from Oviedo’s mention of the Mediterranean tides
that hie regards them as entirely derived from those in the
Atlantic.

As amatter of fact, recent obrervations and study prove that
the western portion of this sea is governed by the Atlantic in
somewhat the manner indicated by Oviedo, while the eastern
portion, from Sicily to the Levant, has a rvise and fall of its
own and is tidally independent of the Atlantic.

The small tides along the northern shores of Darien are due
to the equilibrium tide of the western portion of the Carib-
bean Sea, while those of the eastern portion of this sea, although
small, are devived from the Atlantic. The passages between
the Lesser Antilles are numerous and often large; but the
smallness of the outside rise-and-fall prevents the derived
tide from being large in the Caribbean waters. This small-
ness of the outside ocean tide is due to the fact that a nodal
line of a stationary oscillation extends from near the island of
Guadeloupe in a northeasterly direction.

The large tides off Gibraltar and the port of Panama are due
to the fact that a loop of a fundamental oscillating system lies
near each of these two localities.

The semidaily range of tide at Panama is 12.6 feet, while at
Colon it is but 0.6 foot.

It happens that when it is high or low water at Panama it
is very nearly half tide level at Colon, and vice versa.

My attention was called to Oviedo y Valdez’s account of
the tides by Professor Abbe, who recently sent me a tentative
translation of a few sections of the Sumario, made by Miss F.
Isabelle Wilbur.

An English translation of extracts from the Sumario is
given by Purchas in his Pilgrimes, Vol. III. That relating to
the tides occurs on page 989, and is substantially the same as
the matter just referred to, and reads as follows:

Of the increase and decrease (that is) rising and falling of our Ocean Sea,
and South Sen, called the Sea of Sur.

I will now speake of certaine things which are seene in the Prouince,
or at least in the Citie of G‘olden Caslile, otherwise called Beragua, and in
the coasts of the North Sea, and of the South Sea, called the Sea of Sur,
not omitting to note one singular and maruellous thing which I haue
considered of the Ocean Sea, whereof hitherto no Cosmographer, Pilot, or
Mariner, or any other, haue satisfied me. I say therefore, as it is well
knowne to your Maiestie, and all such as haue knowledge of the Ocean
Sea, that this great Ocean casteth from itselfe the Sea Mariterraneum by
the mouth of the Straight of Gibralterra, in the which the water, from
the end and furthest part of that Sea, euen vnto the mouth of the said
Straight, either in the East toward the coast commonly called Leuante,
or in any other part of the said Sea Mediterraneum, the Sea doth not sofall
or increase, asreason would judge for so great a Sea, but increaseth very
little, and a small space: Neuerthelesse, without the mouth of the
Straight in the mayne Ocean, it increaseth and falleth very much, and a
great space of ground from sixe houres to sixe hours, as in all the coasts
of Spaine, Britaine, Flanders, Germanie. and England. The selfe same
Ocean Sea in the firme Land newly found, in the coasts of the same
Iying toward the North, doth neither rise nor fall, nor likewise in the
Ilands of Hispanole and Cuba, and all the other Ilands of the same lying
toward the North, for the space of three thousand leagues, but onely in
like manner as doth the Sea Mediterranewm in Italie, which is in manner
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nothing, in respect to that increase and decrease which the said Ocean
hath in the coasts of Spaine and Flanders. But this is yet a greater
thing, that also the selfe same Ocean in the coasts of the said firme Land
lying toward the South, in the Citie of Panama, and also in the coast of
that Land which lyeth toward the East and West from that Citle, as in
the Ilarnd of Pearles or Margarita, which the Indians called Tarrarequi,
and also in Taboga and Ologue, and in all other Ilands of the South Sea
of Sur, the water riseth and falleth so much, that when it falleth, it
goeth in manner out of sight, which thing I myselfe haue seene often-
times. And here your Maiestie may note another thing, that from the
North Sea to the South Sea, being of such difference the one from the
other in rising and falling, yet is the Land that diuideth them not past
eighteene or twentie leagues in breadth from Coast to Coast. So that
both the said Seas, being all one Ocean, this strange effect is a thing
worthy greatly to bee considered of all such as haue inclination and
desire to know the secret workes of Nature, wherein the infinite power
and wisedome of God is eeene to be such as may allure all good Natures
to reurence and loue so diuine a Maiestie.
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